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Chile: The Atacama Solar Resource

Arica y Parinacota Sistema Interconectado
Tarapacd del Norte Grande (SING)
Capacity: 4.6 GW

Antofagasta Load: 15.4 TWh
Atacama
Coquimbeo Sistema Interconectado
‘lalparaiso Central (SIC)
Regidn Me itana
Lib. B. O'Higgins Capacity: 14.1 GW
Maule Load: 47.8 TWh
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5&n

i 50 MW

Sistema de Magallanes
Magallanes 99 MW
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Chile 2010 Electricity Consumption
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PV Site Suitability Study

Land cover Degree of slope Solar irradiation Cost to upgrade
transmission
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Twenty-five LANDSAT 7 images from December-March of 2010-2013 from the Peruvian border
through the Santiago Metropolitan Region were mosaicked together in ArcMap



PV Site Suitability Study

Best regions for deploying PV
based on a Combination of Land

Cover & Tilt, Insolation, Proximity
to Roads & Substations




Solar Irradiation & Wind Speed Data

Hourly Horizontal Global Solar
irradiation data were accessed
from Chile’s Solar Explorer portal
for two substations:

e Crucero (SING)

e Carrera (SIC)

o;éochabambao Hourly Wind (ASOS)
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Global Horizontal Irradiation (w/m?)
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and Latitude Tilt Global Irradiation (W/m?)
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and 1-axis Tracking axis Global Irradiation (W/m?)
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One-axis systems were modeled after First Solar’s 5 kW tracker with rotational limits of =45 degrees



and 1-axis Tracking axis at 20 degrees Global
Irradiation (W/m?2)

(W/m2) January 1, 2012 April 1, 2012
1400 1400
1200 1200
1000 1000
800 800
600 600
400 400
200 200
0 0

12345678 9101112131415161718192021222324 12345678 91011121314151617 181920 21222324

e GH| == at {ilt Global ===1-ax trk Global == 1-ax trk Global 200 == GH| ==——Iat tilt Global ==1-ax trk Global ==—1-ax trk Global 20 0

Best configuration is to
have the rotational axis
tilted towards the north
while the tracker rotates
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One-axis systems were modeled after First Solar’s 5 kW tracker with rotational limits of £45 degrees




Capacity-DC (GW)

Capacity and Grid Penetration
PV and Wind Separately at SING
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Capacity and Grid Penetration "=’
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PV and Wind Together at SING ...
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Capacity and Grid Penetration . ———
PV and Wind TogetheratSIC =
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Renewable Energy Status and Potential

(" The first )

interconnection
between SIC and
SING is planned
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SERC-Chile Initiatives on the Integration of Renewables
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* Universidad de Chile
» Universidad de Tarapaca

* Universidad de Antofagasta

» Universidad Técnica Federico Santa Maria
» Universidad Adolfo Ibafiez

» Universidad de Concepcion

» Fundacion Chile 45 faculty researchers, 6 postdoc, 30 graduate, 30 undergraduate




Conclusion -Southamerican 2033 Vision
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Typical hourly wind turbine outputs at SING
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700 600

600 //\ 500 a
5 500 l ‘_\ —All Locations $ 4 / \ === All Locations
£ 400 —— Antofagasta £ - A —— Antofagasta
2 300 I iy —rica : VI —nia
: M N 7
& 200 Calama = I \ /\AJ —Calama

§ j@ e mo o

0 - o— — = |quique 0 - ‘ ' | =—|quique
0 2 4 6 8 10 12 14 16 18 20 22 24 0 2 4 6 8 10 12 14 16 18 20 22 24
Hour Hour
July1 October 1

450 450

400 400

0 - 0 N Ao
§. 300 / \ = A\l Locations E 300 I \/ === Al| Locations
£ 250 = Antofagasta £ 250 l— I [\ m ——Antofagasta
P N\ e o I /A Wl
$ 150 8 150
: \ \\ l = Calama =——(alama

100 100 -

50 = Desierto 50 = Desierto

0 +— = = |quique 0 - . - = |quique

0 2 4 6 8 10 12 14 16 18 20 22 24 0 2 4 6 8 10 12 14 16 18 20 22 24
Hour Hour

18



Typical hourly wind turbine outputs at SIC
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